Increased 5-hydroxymethylcytosine in CD4(+) T cells in systemic lupus erythematosus.
One of the major disappointments in autoimmunity has been the relative lack of informative data when genomewide associations (GWAS) have been applied to patients with systemic lupus erythematosus (SLE). Indeed, there is increasing evidence that SLE is characterized by widespread epigenetic changes. 5-Hydroxymethylcytosine (5-hmC) is a newly discovered modified form of cytosine suspected to be an important epigenetic modification in embryonic development, cell differentiation and cancer. DNA methylation dynamics have already been implicated in the pathogenesis of SLE, while little is known about hydroxymethylation in this process. Here, we show an increased 5-hmC level in genomic DNA in CD4(+) T cells of patients with SLE compared with healthy controls, accompanied by the up-regulated expression of the Ten-eleven translocation TET2 and TET3, which can enzymatically convert 5-methylcytosine (5-mC) to 5-hmC. Moreover, we present the differential patterns of DNA hydroxymethylation in genome-wide promoter regions in SLE CD4(+) T cells compared with healthy controls. We identified 2748 genes with increased 5-hmC levels in promoter regions in SLE CD4(+) T cells, which were enriched in critical pathways, including neurotrophin signaling, WNT signaling, MAPK signaling, calcium signaling and the mTOR signaling pathway. Through a combined analysis of differential DNA hydroxymethylation profile and gene expression profile in SLE CD4(+) T cells, we found 131 genes with the increased 5-hmC in promoter regions and up-regulated expression in SLE CD4(+) T cells compared with healthy controls, including selected immune-related genes, i.e. SOCS1, NR2F6 and IL15RA, which were also confirmed by ChIP-qPCR. Furthermore, we demonstrate that CTCF, as a transcription factor, can mediate DNA hydroxymethylation and contribute to overexpression of SOCS1 in CD4(+) T cells through binding to the promoter region of SOCS1. Taken together, our study reveals a critical differential 5-hmC in the genome-wide promoter regions of SLE CD4(+) T cells and provides a novel mechanism that suggests that DNA hydroxymethylation contributes to the aberrant regulation of genes transcription in the pathogenesis of SLE.